The title hydrated molecular organic salt, C 10 H 10 N 2 2+ Á-C 10 H 6 O 6 S 2 2À Á2H 2 O, crystallized with half a bipyridinium cation, half a naphthalene-2,6-disulfonate anion and a water molecule in the asymmetric unit. The whole cation and anion are generated by inversion symmetry, the inversion centers being at the center of the bridging C-C bond of the cation, and at the center of the fused C-C bond of the naphthalene group of the anion. In the crystal, the anions and cations stack alternately along the a axis with -interactions [intercentroid distance = 3.491 (1) Å ]. The anions are linked via O-HÁ Á ÁO(sulfonate) hydrogen bonds involving two inversion-related water molecules, forming chains along [101]. These chains are bridged by bifurcated N-HÁ Á Á(O,O) hydrogen bonds, forming a three-dimensional framework structure. There are also C-HÁ Á ÁO hydrogen bonds present, reinforcing the framework structure.
Related literature
For the use of 4,4 0 -bipyridine in the construction of metalorganic frameworks, see: Batten et al. (2012) ; Burd et al. (2012) ; Jeazet & Janiak (2012) . For the use of naphthalene-2,6-disulfonate in the preparation of metal-organic frameworks, exploiting its different coordination modes, see: Zhao et al. (2013) ; Borodkin et al. (2013) ; Chen et al. (2001) ; Song et al. (2010) ; Pereira Silva et al. (2006) . Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx; Ày þ 1; Àz þ 1; (ii) x; y þ 1; z þ 1; (iii) Àx; Ày; Àz þ 1; (iv)
Data collection: APEX2 (Bruker, 2012 ); cell refinement: APEX2 and SAINT (Bruker, 2012) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL2013 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and PLATON (Spek, 2009) ; software used to prepare material for publication: SHELXL2013 and PLATON (Spek, 2009 . Thermogravimetric analysis results supported the X-ray single-crystal structure analysis by giving a 7.5% weight loss in the range 393-413 K, corresponding to two water molecules per molecular formula.
S2. Refinement
The water molecule H atoms were located in a difference Fourier map and freely refined. The N-and C-bound H atoms were placed geometrically and refined using a riding model, with N-H = 0.86 and C-H = 0.93 Å and with U iso (H) = 1.2U eq (N,C). A view along the a axis of the crystal packing of the title compound, showing the hydrogen bonds as dashed lines (see Table 1 for details; H atoms not involved in hydrogen bonds have been omitted for clarity).
4,4′-Bipyridine-1,1′-diium naphthalene-2,6-disulfonate dihydrate
Crystal data Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. (18 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
O2-S1-C5-C1 C6-C7-C8-N1 −0.4 (3) C3-C4-C5-S1
172.51 (9) C8-N1-C10-C11 0.1 (3) O3-S1-C5-C4
132.64 (12) N1-C10-C11-C6 −0.3 (3) O1-S1-C5-C4 11.27 (13) C7-C6-C11-C10 0.1 (2) O2-S1-C5-C4 −108.24 (12) C6
ii -C6-C11-C10 179.13 (16) O3-S1-C5-C1 i −53.13 (13) Symmetry codes: (i) −x+1, −y, −z+1; (ii) −x+1, −y+1, −z+2. Symmetry codes: (iii) −x, −y+1, −z+1; (iv) x, y+1, z+1; (v) −x, −y, −z+1; (vi) x, y−1, z; (vii) x+1/2, −y+1/2, z+1/2; (viii) x, y, z+1; (ix) −x+1/2, y+1/2, −z+3/2.
Hydrogen-bond geometry (Å, º)

